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Although peritoneal carcinomatosis is the most common entity involving the peritoneum diffusely, a vast array of unusual diseases may
affect the peritoneal surfaces. These entities can be further categorized into infectious, neoplastic, and miscellaneous conditions. Cross-
sectional imaging, including computed tomography and magnetic resonance imaging are excellent modalities for further characterization
of these unusual diseases. For some of these conditions, imaging-specific diagnosis is achievable. For others, the diagnosis can be favored
when clinical and/or cross-sectional imaging features coexist.Re´sume´
Bien que la carcinomatose pe´ritone´ale soit la pathologie la plus courante a` l’origine de l’envahissement diffus du pe´ritoine, un large
e´ventail de pathologies inhabituelles peuvent e´galement s’attaquer aux surfaces pe´ritone´ales. Ces pathologies peuvent eˆtre regroupe´es en
infections, affections ne´oplasiques et diverses. L’imagerie transversale, incluant la tomodensitome´trie et l’imagerie par re´sonnance
magne´tique, constitue un excellent moyen de de´finir plus pre´cise´ment ces maladies peu communes. Dans certains cas, il est possible d’e´tablir
un diagnostic graˆce a` des trouvailles radiologiques spe´cifiques. Dans d’autres cas, par contre, c’est la combinaison des signes cliniques et
radiologiques qui permet d’e´tablir un diagnostic.
 2011 Canadian Association of Radiologists. All rights reserved.
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processes that may involve the peritoneum and sub-
peritoneal tissues. The role of cross-sectional imaging,
including computed tomography (CT) and magnetic reso-
nance imaging (MRI), is pivotal in evaluating the extent of
the disease, aiding further characterization, and serving as
a baseline for imaging-guided biopsy. Familiarity with the
pathophysiology of unusual peritoneal diseases is important
for the radiologist given that a combination of epidemio-
logic, clinical, and imaging features may enable an accurate
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doi:10.1016/j.carj.2010.03.003We describe these unusual diseases under the following
subgroups:
A. NEOPLASTIC
Benign
Disseminated peritoneal teratomas
Disseminated peritoneal leiomyomatosis
Aggressive fibromatosis of the peritoneum
Malignant
Diffuse peritoneal lymphomatosis
B. INFECTIONS
Parasitic
Disseminated peritoneal hydatidosis
Bacterial
Tuberculous peritonitis
Atypical mycobacterial peritonitisll rights reserved.
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Barium peritonitis
Dropped gallstonesDisseminated Peritoneal Teratomas
Teratomas occur most frequently in the ovary, with the
testes, mediastinum, sacral region, and retroperitoneum
being other common sites [1]. Disseminated peritoneal
teratomas are a very rare entity. In most cases, they are
composed of mature tissue elements and behave clinically in
a benign fashion [2].PathogenesisIt is hypothesized that these tumours may be secondary
implants onto the omentum after torsion or inflammation of
a primary ovarian teratoma. Alternatively, these tumours may
arise from primordial germ cells trapped in the omentum
during embryologic development [2].ImagingCT is an excellent modality for preoperative diagnosis
given its superb spatial resolution and the ability to demon-
strate calcification and delineate the extent of the disease. The
presence ofmicroscopic andmacroscopic fat can be confirmed
with a dedicated MRI (Figure 1). If surgery is not contem-
plated, radiologic surveillance with cross-sectional imaging is
indicated to exclude malignant change [2].
Disseminated Peritoneal Leiomyomatosis
Leiomyomatosis peritonealis disseminata (or disseminated
peritoneal leiomyomatosis [DPL]) is an exceedingly rare
benign disorder characterized by multiple vascular leiomyo-
mas growing along the submesothelial tissues of the abdomi-
nopelvic peritoneum. It is usually discovered incidentally in
women of reproductive age. More than 100 cases have been
documented in the English language medical literature [3].PathogenesisAn association with elevated endogenous or exogenous
reproductive hormones has been reported. It is hypothesized
that DPL is the result of smooth-muscle metaplasia of the
subcoelomicmesenchyma, which is the common embryologic
origin of the peritoneal lining and female internal genitalia.ImagingMRI findings include multiple masses similar in signal
intensity to skeletal and smooth muscle on both T1- and T2-
weighted sequences, which demonstrate variable degree of
enhancement after contrast administration (Figure 2). The
most important differential diagnosis to consider is peritonealcarcinomatosis. Absence of weight loss, ascites, and
progressive disease in these patients may suggest a benign
cause, such as DPL. Exploratory laparotomy and surgical
biopsy are often required for diagnosis, although a percuta-
neous image-guided biopsy may suggest or even confirm the
diagnosis before surgery [4]. Therapeutic options include
medical or surgical castration, with or without resection of
leiomyomatous implants. The clinical course is almost
invariably benign; however, sarcomatous transformation has
been reported. Therefore, close surveillance is mandatory.
Aggressive Fibromatosis and/or Peritoneal Desmoid
Desmoid tumours arise from progressive fibroblastic
proliferation of locally invasive, differentiated fibrous tissue
and occur in 9%e18% of patients with familial adenomatous
polyposis syndrome [5].Pathogenesis and Clinical CourseAny portion of the peritoneum may be affected, however,
mesenteric origin is most common. Intra-abdominal desmoid
tumours may appear mass-like or infiltrative. Although
histologically benign, desmoid tumours often demonstrate
insidious growth patterns, they may occasionally behave in
an aggressive manner resulting in high recurrence rate of up
to 88% after surgical excision [5,6]. Morbidity is generally
high because of encasement of adjacent structures, such as
the bowel and ureters.ImagingMRI is the imaging modality of choice given its superb
contrast resolution and multiplanar capabilities, which allow
accurate tumour delineation and evaluation of the extent of
infiltration of adjacent structures (Figure 3). Depending on
their cellularity and fibrous content, the signal characteristics
on MRI can be variable. Most of the lesions have low-to-
intermediate signal intensity on T1-weighted images and
show intermediate-to-high signal intensity on T2-weighted
images. The low T2 signal intensity reflects the predomi-
nance of the fibrous content in the lesion. Peritoneal nodules
usually reveal mild-to-moderate enhancement after contrast
administration [5].
Diffuse Peritoneal Lymphomatosis
Omental and peritoneal lymphomatosis are rare manifes-
tations of aggressive, high-grade lymphoma and mimic
peritoneal carcinomatosis. The primary tumour usually
originates in the gastrointestinal tract [7].ImagingAlthough the differentiation between lymphomatosis and
carcinomatosis or other peritoneal processes is difficult on
the basis of CT alone, some imaging findings, such as
Figure 1. (A) A 36-year-old woman with disseminated peritoneal teratomas. An axial contrast-enhanced computed tomography (CT) image through the
abdomen demonstrates a heterogeneous mass that contains fat and calcium within the Morrison’s pouch. (B) An axial contrast-enhanced CT image through the
pelvis reveals a concurrent left ovarian teratoma with scant fat and calcium (arrows). (C) An axial T1-weighted in-phase magnetic resonance image (MRI)
through the upper abdomen clearly demonstrates internal areas of high signal intensity (arrows) compatible with intralesional fat. An axial T1-weighted out-of-
phase MRI confirms the presence of microscopic fat within the lesion manifested by corresponding drop in signal intensity. Please note that the presence of
macroscopic fat cannot be assessed on this sequence and requires a dedicated T1-weighted fat-suppressed sequence (D). (E) Photomicrograph (H&E,
magnification  150), demonstrating stratified squamous epithelium (white arrow) with sebaceous glands, adipocytes, and hair follicles (black arrow); no
malignant change was identified in any of the removed implants.
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gut segment with wall thickening, may suggest the diagnosis
of lymphoma. CT findings include thickening of the perito-
neal leaves, lymphadenopathy, omental caking, and ascites
(Figure 4). If these signs are absent, exclusion of other
pathologies by image-guided percutaneous biopsy is indi-
cated to avoid unnecessary laparotomy [5]. Prognosis isgood, and the combination of bowel disease and peritoneal
involvement tend to melt away with chemotherapy.
Disseminated Peritoneal Hydatidosis
Hydatid disease (echinococcosis) is a zoonotic parasitic
disease caused by the larval stage of Echinococcus
Figure 2. Diffuse peritoneal leiomyomatosis in a 47-year-old-woman with a history of hysterectomy for leiomyomas; axial contrast-enhanced computed
tomography sections through the abdomen (A) and the pelvis (B), showing multiple well-defined enhancing nodules of varying size, with attenuation similar to
muscles (arrows). Axial T1-weighted (C), T2-weighted (D), and postgadolinium-enhanced fat-suppressed axial T1-weighted (E) images, showing multiple
nodules with signal intensity isointense to the muscles and marked homogenous enhancement (arrows); note the absence of the uterus.
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Figure 3. A 36-year-old pregnant woman with diffuse peritoneal fibromatosis. Coronal T2-weighted (A), axial T2-weighted (B), and axial unenhanced T1-
weighted nonfat-suppressed (C) fast spin-echo magnetic resonance images (MRI), showing several ill-defined, intermediate signal intensity masses within
the mesentery that extend into the pelvis (white arrows). (D) Axial contrast-enhanced T1-weighted fat-suppressed MRI, demonstrating avid enhancement of the
extensive infiltrative mass lesions (white arrows); note a portion of gravid uterus and placenta visualized in (A) (black arrows); no history of familial
adenomatous polyposis syndrome.
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35%) are the most common organs infected with this disease.
Peritoneal involvement with hydatid disease accounts for
13% of all cases of abdominal hydatids, with most being
secondary rather than primary [8].PathogenesisPeritoneal hydatidosis is usually the sequela of subclinical
rupture of hepatic lesions, although some unusual cases thatoriginate in the peritoneum, have been described. Previous
surgery for liver hydatidosis can also lead to peritoneal
spread. Peritoneal involvement is usually not detectable on
imaging unless the cysts are large or widely disseminated.ImagingCT is the imaging modality of choice because it best demon-
strates cyst-wall calcification, septae, and internal contents. The
extent of disease is better delineated on CTas well (Figure 5) [9].
Figure 4. A 49-year-old man with disseminated peritoneal lymphomatosis. (A, B) Axial contrast-enhanced computed tomography sections through the upper
abdomen, demonstrating marked circumferential thickening of the gastric wall, with nodularity (arrows) and caking of the omentum (thick arrows), ascites, and
small lymph nodes within the small-bowel mesentery (small arrows). (C) Photomicrograph (H&E, original magnification  300); endoscopic biopsy of the
stomach was performed to obtain a diagnosis, demonstrating a uniform population of small round cells with scant cytoplasm, which confirmed the clin-
icoradiologic suspicion of lymphoma.
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assessing the response to medical therapy with antihelminthic
drugs, which may be a useful adjunct to surgery [9].
Tuberculous Peritonitis
Tuberculous infection has greatly reduced in incidence
but still remains a persistent problem in endemic areas and in
patients who are immunocompromised. Although tubercu-
lous involvement may be limited only to the peritoneum,
peritoneal involvement is frequently seen in association with
widespread abdominal disease. The symptomatology is
diverse and nonspecific [10].PathogenesisTwo forms of tuberculous peritonitis have been described.
The wet type is seen in 90% of cases and is characterized by
high-attenuation ascitic fluid (30%e100%), which may be
diffuse or loculated. The dry or plastic type is unusual and is
characterized by caseous nodules, fibrous peritoneal reaction,
and dense adhesions [11].ImagingCT imaging features include mesenteric nodules and
thickening of the peritoneal leaves, irregularly thickened
omentum, ascites, and low-attenuation caseating lymphade-
nopathy (Figures 6 and 7).
Atypical Mycobacterial Peritonitis
Mycobacterium avium complex (MAC) infection
frequently complicates patients with AIDS, in whom the
gastrointestinal tract is the major target organ. It is common
to see ascites in patients with AIDS; however, peritonitis
caused by MAC infection is rare [12]. Occasionally, patients
who are immunocompetent and with chronic ambulatory
peritoneal dialysis may also get infected with MAC.ImagingImaging findings are indistinguishable from tuberculous
peritonitis. The diagnosis is usually made on the basis of
history and tissue cultures.
Figure 5. A 35-year-old immigrant woman with disseminated peritoneal hydatidosis. (A, B) Axial contrast-enhanced computed tomography sections,
demonstrating multiple, well-circumscribed cystic lesions, with and without mural calcifications along the liver capsule, right lobe of the liver, gastrohepatic,
and gastrosplenic ligaments (arrows). (C) Coronal reformatted enhanced image through the abdomen and pelvis, demonstrating the scattered peritoneal cystic
lesions, with the largest along the posterosuperior aspect of the liver (arrows).
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Spillage of gallstones as the result of perforation of the
gallbladder is a known complication of laparoscopic chole-
cystectomy (LCC), with a prevalence of 4.2% [13]. The most
common site for spillage is in the right side of the peritoneal
cavity, with the perihepatic space being the most common
region.ImagingCross-sectional imaging techniques, such as CT, MRI, and
ultrasound, are excellent at demonstrating the presence of
gallstones or stone fragments. Unenhanced CT images are
useful to detect calcified gallstones and cholecystectomy
clips, an indicator of prior LCC. The pattern of calcification
within the dropped gallstones can be peripheral, curvilinear,central, diffuse, or laminated (Figure 8). Pure cholesterol
calculi may not be detected by CT because of the lack of
calcification. MRI is useful to detect such calculi, which
usually appear isointense to hyperintense on T1-weighted
images and hypointense on T2-weighted images [13].
Abscess formation is a known complication around the stone.
The presence of calculi in these collections is virtually
diagnostic of the etiology. Such abscesses are usually best
treated by surgical removal as opposed to image-guided
percutaneous drainage to ensure complete removal of all
gallstone fragments [14].
Barium Peritonitis
Barium peritonitis complicating a contrast examination of
the gastrointestinal tract is rare but may be life-threatening.
The reported incidence of peritonitis after the status post
Figure 6. A 34-year-old woman of African origin with tuberculous peritonitis (wet type). (A, B) Axial contrast-enhanced computed tomography sections
through the abdomen, demonstrating peritoneal nodularity, ascites (white arrow), stranding of the omental and mesenteric fat, and enlarged lymph nodes within
the mesentery, with low-attenuation centres signifying central necrosis (black arrows). (C) Photomicrograph (H&E, original magnification  150) diagnosis
was confirmed with a peritoneal biopsy, which revealed tuberculous granulomata with characteristic epithelioid giant cells.
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carries a high early mortality rate because of chemical
peritonitis, which causes marked exudation. In the long term,
it causes adhesions in the peritoneal cavity that may lead to
bowel obstruction [15].Figure 7. A patient with tuberculous peritonitis (dry type). (A, B) Axial contra
nodular thickening of the parietal and visceral peritoneum (arrows) but no ascites
excluded by peritoneal biopsy; cultures for Mycobacterium tuberculosis were poPathogenesisExtravasated barium incites an intense foreign-body
reaction and leads to granuloma formation similar to those
caused by talcum.st-enhanced computed tomography images through the mid abdomen, with
; given the nonspecific findings, peritoneal carcinomatosis was suspected but
sitive.
Figure 8. A 50-year-old woman with dropped gallstones, with a history of laparoscopic cholecystectomy. (A) Axial enhanced computed tomography section
through the mid abdomen, revealing a rim calcified gallstone. (B) Another calcified gallstones present in the right paracolic gutter. (C) The presence of surgical
clips confirms previous laparoscopic cholecystectomy.
Figure 9. A 45-year-old man with ulcerative colitis who developed colonic microperforation during the course of the barium enema examination (not shown).
Axial unenhanced axial computed tomography sections, demonstrating the high-attenuation barium lining the subhepatic recess (arrows) (A), mesentery of the
small bowel, both paracolic gutters, and the exteriorized colon (arrows) (B).
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the peritoneal surface on CT (Figure 9). Prompt diagnosis
and aggressive resuscitation after barium peritonitis is
required. Dense adhesions of the bowel are to be expected,
but relaparotomy is safe and feasible when performed by an
experienced surgeon [15]. Antibiotic therapy and early
operative intervention with liberal surgical toilet when indi-
cated can minimize the morbidity.
Conclusions
Besides the commonly encountered cases of peritoneal
carcinomatosis, a wide variety of disease processes can
diffusely involve the peritoneum. The range of differential
diagnoses can be considerably narrowed when clinical data
are combined with imaging. In some cases, cross-sectional
imaging alone may allow a specific diagnosis that facili-
tates timely management.
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